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<75— gB$S^Lfc7:^o^?^^>^^HT*oT> Cryj I 



fiSSg^Lfc-y:hai^^::^^HT$»^T, Cryj 11^ 



Gly Ala Thr Arg Asp Arg Pro Leu Trp lie lie Fhe Ser Gly Asn 
Thr Pfae Asp Gly Arg Gly Ala GId Val Tyr He Gly Asn Gly Gly 
Pro Cys Val Phe IJe Lys Arg Vai Ser .^n Val lie He His Gly 
His Pro Gin Asp Gly Asp Ala Leu Thr Leo Arg Thr Ala Thr Asn 
Lys Ser Met Lys Val Thr Val Ala Phe Asn Gin Pbe Gly Pro Asn 
Ala Phe Asn Val Glu Asn Gly Asn Ala Thr Pro Gin Leu Thr Lys 
Thr Pro Gin Lea Thr Lys Asn Ala Gly Val Leu Tbr 



m^^m^m 3 ^s,^ayTi-a ^^^^ 

Thr Pro Glu Lea Thr Lys Asn Ala Gly Val Leu Thr 

Thr Pro Gin Ser Thr Lys Asn Ala Gly Val Leu Thr 20 

Thr Pro Gin Leu Ser Lys Asn Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr Ala Asn Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr Arg Asn Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr His Asn Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr Lys Ala Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr Lys Gin Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr Lys Asp Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr Lys Ser Ala Gly Val Leu Thr 

Thr Pro Gin Leu Thr Lys Thr Ala Gly Val Leu Thr 

Thr Pro Gin Leo Thr Lys Asn Thr Gly Val. Leu Thr 30 

Thr Pro Gin Leu Thr Lys Asn Val Gly Val Leu Thr 

Thr Pro Gin Leu Thr Lys Asn Ala Gly Ser Leu Tbr 

Thr Fro Gin Leu Thr Lys Asn Ala Gly Ala Leu Thr 

Tlir Pro Gin Leu Thr Lys Asn Ala Gly Val Ser Thr 

Thr Pro Gin Leu Thr Lys Asn Ala Gly Val Val Thr 

Thr Pro Asn Leu Thr Lys Asn Ala Gly Val Leu Thr 

Thr Pro Glo He Thr Lys Asn Ala Gly Val Leu Thr 

Thr Pro Gin Val Thr Lys Asn Ala Gly Val Leu Thr 40 

Thr Pro Glo Leu Val Lys Asn Ala Gly Val Leu Thr 

Thr Pro Gin Leu Tbr Lys Asn Gly Gly Val Leu Thr 

Thr Pro Gin Leu Thr Lys Asn Ala Gly He Leu Tbr 

Thr Pro Gin Leu Tbr Lys Asn Ala Gly Leu Leu Thr 

Thr Pro Gin Leu Thr Lys Asn Ala Gly Thr Leu Tbr 

Thr Pro Gin Leu Thr Lys Asn Ala Gly Val He Thr 

[0 0 0 1] 



[0 0 0 2] 

jiy>m3^<D^ti\z};t-<m&'c^^. x^:{Enm(om 

^'Ot'r^u^ti^t)nxi^^^. 
[0 0 0 3] 7.^iEn<oTmmji}::h-:f^^^\tBmm 
j^t:h-y^mm\^T:Lmmummz\t. y.^w^r\^)v 

>«g^«^e>ICJ;oT¥Ri^S!$n, Sugl Basic Protein 
(SBP) i;#^$n^ (Yasueda. H.. et ah. J. AJler 
gy Clin. Immunol. 71, 77-86. 1983) • COSBP«j:H^ 
S;&^45-'50kDa-C. WHOcO^^aiC^l^i. i^^ECryj I iz^ 

unrv^^, jcii^o^cryj i (D^mmm<ommx. cr 

ZtXtz (Taniai. U. et al. FEBS Letters 239, 329-33 
2, 1988, Sakaguchi. M. et al. Allergy 45, 309-312, 
1990) , 

[0 0 0 4] Cryj I tCtJUTliiElCcDNAd^^ >5?^ 

$n, ^<Dm^±7^ym&,mmm'^nx^y). cryj 
I ms^(0'7^{f^>Ht^m.^mmzmmxib^z.ii 

tm^^tlX^-^^ (ff093/01213, ".ULERGENIC PROTEINS 
m PEPTIDES JAP.WESE CEDAR POLLEN) , 

[0 0 0 5] Tiffl^xtf ^~::/^>^^H^Dr:^□^^:/ 
^chUT, ^^^m^m^m^'ey'}V'^^:^\z. 

^T^^oyelin basic proteinODXtT 
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(3: 

3 

T'^K^niyeliD basic pT0UiB^mmT^Tmm<Of^^ 

(Urbain. J. L., Horvath, S. J., and Hood, L. : Aut 
oiBUDune T cells: immuDe recognition of oormal and 
variant peptide epitopes and pet i de-based tlierapy. 

Cell 59, 257-270. 1989) , 

[00 0 6] 

[0 0 0 7] 

mmt i.tzmmm^mf^r^\z\t.. w^r >co^ 

(Dm^L. Epstein-Barr'^-r;WX (EBV) \Z^K>mnU^ 
5^HCOt^TlaIP^^t&CDS!l:£ (U W^i^igMJS^) ^ 

[0 0 0 9] <:t- A-7!^y^:/^KO'&^>;^4^?E 
5^HS:^JB£-rS- X4^^E«&TU;i.y>i:Ur. Cryj I ^ 

gtee^^i (if^^^5-i7045i#. tcs-zJ^, n^i^ 

^coAsptS^ 6 C 5|c^<DCys t;: 353r 5 / g^SS ^ ^ /N' 

[0 0 10] <T^J3ai^n->3fcz/TifflJ8a7-<>©«t^ 
S^PicolI-Paque®^ (Pharniaciaa) tr±SilJfilflS€:l: 

jiu, 4ooxg, 3o^m^Wirm^L-v^m<Dm\^mmz 
m^nrzu>nmt. 24-»>x;uJi^:/u-Mc2 

i:i:t>tC, 37*0. 5 % CDs >+^'^-^— T 7 --lOB 
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* 4^BI¥7- 1 1 8 2 9 5 

mmm^^t^^mm(DTmm^^u-->^'r^\z\t 
mmv^oy/'^m^mmmy'^yi^zLizjnif. 

mit\^x±mtU':>xiirims/i\\t^^x&^^ 
[0 0 11] z.<D^oizLx:^^')'-z^>^L:ftrmm 

^U'->\t. iF'ft'^^' hV-f->>C (50^100ag/nil) 

U'>iVy>t20U/inlcDIL-2 (^C'ili0.2ug/inlCC>PHA) 
<^)?¥^ETl2-14Bmiir-5o i^libT^&TaB^^- 

xju) v-Y h^-f v>c^!^l^LfcEBv^v>x:7:^- 
)l) t^2^m6^:jLj[^fl^ZfU-hiZmmV. 2Sug/ 
ml (Om^imr UJVtf>ii2Q\i/m\ C!>1L-2#S£TT 7 0 PrO 
^HT^. ltS:e<07^^-httT:yfe-fffi<tUTfflli, 
. 2 <fiC e CO y h «T JSHa ^7 □ - >iKSIffi ^ L Tffl V> 

^, itte(^:ru-h}i^ii2Qgiz^^yu-Mco. 

m^m^ «git-r ^ t mm ^u—> ^-^7. ij > 

[0 0 12] miotitLrmm^U'~>\m\3itmmz, 
tfimmTrimmtmzmm^Br ujiy>tii-2(D^^T 
X, 24^j^)immyu-hx7Bmt^m^^. zlco^o 
^z7 Bmm<DtfiMmm<oi^m^^^j\^^mom.'rz.^{z 

[0 0 13] '-mmzTmm^\^itm<om^mmizsift^ 
T^Tmm.i7a->\tnB\^^7ii^. ^<Dm\m\z<\^^^^ 

m'mmm'Ey')v^vxvim'^nxi^^^ru;vy>titm 
xmii^mzim<o^u—>vfi^n^txx\^^u\,\ 

CO 0 1 41 <EBVtC<tSBaB^<^ (^l^^TK^fflJja) CO 
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^^hKTQr-'i >/m (ixio«) ^, mM's^'Mmr'^^ 

RfH 1 1 ^K'tr', ft ^ Tl^fl L EBVT H 7 > X ^ - $ n 

/^K (m««Ttae) i^ris^^ftt-. s^csHflatcictjai 

COO I 6} <HUi''7XI!|tJi(i^>T-<7>tcJ£>X4=rES> 

ffl I& o 5i tS ft J?t :ci om ja] ifr 5^ L m D - > n: CO tri 
HLA-DR. -DQ. -DPln<i^^&&<f ^/JDu» ^^^^^KC^CJ- 

RU ^ V X 11 W SC J/ J cOaKa 7- 1 ft <r ai^5^ tt: T i# A 

w o / 1 :r « J : it ffl/lcHLA i7 ^ X 1 1 ft! m ^> T- CO ft¥ oj 

T'StircOTifflflSCjt^LT^lo^Ot^Qg (T-cell anerg 
[0 0 18] 

[0 0 19] <Cryj I Oftl©>Cryj I «^et6co:^ffi 
(J. Allergy Clin. Immunol., 71: 77-86, 1983) tC<t 
OX-1^7£«);>>6DE52, CM52 (Wliatmaoaiii) y^l^rffll^ 

(0 0 2 01 <^-A'-^r/7'^7'5'HcO'&^>^:/?^ 50 
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6 

K<7)'&j^lJPeptide Synthesizer PSSM-8 (S^Sf^^ 
» ^^l^TfT7a:o3to (§1 1 ^tXEf 2 tC^rCryj I CO— 

[ner$S2^tCUTSg2lBier^T$'^f£Lr::. ^^c, 

H335-346^StcP8LTtl^EecOT5 /KS^Sr^ 

[0 0 2 1 ] <BaBSa*feCO^iZ>Ficl!-paqueitmjE^'C> 
iSfcX-^rc^mU>/t^ (IXIC^) $:#tll xlO^^pfuCOE 
BVa;^(C37'CT 1 >4^i^- h bC^-f ^WX^^i^Sa 

U— htC^b, lOOng/alO-th-f ^7DX3t^U>A<0#^ET 

^, XL(D^Ms'r:'^^\z'^\^. 0rtVi^x;Kcffix.«H.i 

^SiSllrpr^75:Baa^;!r«ai^Ur<Sig'&A*$>^. ;i<o 
ge*i«B«aJia^-&tf»>xJKoaB5a^«pandb, tai®^ 
56^ U tzMi. 25cm= ^517 ^ X 3 tC^ LTJEC30-50 H 
^11SSS-ffl'iEBVh^>X>'*-AB0J3at5fc^^/L. B 

[0 0 2 2] <Cryj I1^Sfi?)TaiSai^D->j&o:^'f > 
CD > X ^^EJS-^m^^O^ 6 30a^ CO T D - > t 

los^coTiffl^^o^mAtLyt. cnecoxaaflati^ 

SSMI^ (SCW) . Candida Albicans^iii (CA) , 43j:t/ 

!^^\y^jv^ 'J >tri^ (ppD) \znv^n^\^u.t^-:> 

tz> ccor tTi^e*, f^fi£LfcTm)!ai^n->*5J:tfTii 

^copfiffl^iasrr^). 

[0 0 2 3] x^7E»^a#<o^/'?»j>^iin3^i8jfii*^^ 

Flcoll-paaue <Pbarmacia-LKB^tS> it^js^C^tC J; 0 

;Kz;^^cfc'P(c:24-»:?x;p^iiyu-K{c}t@L, 20-5 
O/ig/mJCOim^Cryj 1 COif^fiETT 7 Bfffl^HU:^, TV 

)v^>^m\z^->x^mtvt^Tm^^mmm'r^ -y 

^KBIUfc^BcOTf^^^ifaU^A]^ (Sxio^/-:; 
xjw) <&IS@L.:t96-'^x;u^ig::^V-hti^L., 25xig 

/mlcOCryj I ^200/ml <OIL-2#^ET"C?5etZ120fBl^^L' 
^. iiJfiL.T€tTifflfla^^n-> (2 xiO^/r:7X;l/) 

tT-f h-^-f '>>c^!a3iee^ffiiftiu>/^^ (1 xio- 
/^xju) $&'<r96-':?x;w^iai&«:/i/-htc»a 

25Mg/nlCOCryj I ^&^lmU;'t, ;i<0^. ±<t^— <0 
in 2 n gtCO.S/iCicoL'Hl^^-S v>$y^;uxL, JEtCiS 

^rB^^ao^. iHi^^A-'^xhu, js^v-v^k— > 

3 > ;f7 > --e H] ^ 5 V><r>mmiWL O i^^«:ill5£ 
f -SCthtCctoTCryj mS^Sr^i^-r^TiBafia^' D- 



NNSpoclD; <jp A07nB2S'5A I > 



r 



(5) 

7 

>&MttlL/i, 2«:SO':^U-h«7 BfS^S^, Cryj 

B0D5^*^lfilU >/^3^ (2X10^/':7XJP) ^t^M^BVT^ 
{tLfcBSBaa^S (5 X10^/'!7X;U) i:^fetC25ug/ai 
COCryj ISC; 20 U/ml IL-2 24-*?x;L'^^ 
yU'-hJi"Ci&'^L;to 7 B^^I^-CCCOlSII^)g60Jg•r 
C^:tCcfcOCryj I4^SWT^aa57D->^li}tU/!:. T 
mUv<^^\t.l B&ICryj I fiJ2St;t5^*^jfaU >/'^3^;!i^^ 
i^?¥TiiBJi@€:FicolI-paQuea:aB^>^£T^ieU, TifflJIg 

[0 0 2 4] <:^f-A-^!y7''^y^K«lai^fii^|g^ 

Tiij!axt:h-7^«7^^$»r), T5y^K^-CH61-7 
5, 91-105, 106-120, 146-160, 211-225, 326-340. 335 

-346iifi[SLTtr^;t. :^fewi^atiJe4TcoiiOTa6^. a? 
Cryj I-C^MiStUS:©^, 7 -lOBPBl^HL^TMm 
□->':^^^{JTiaaa&^^ 2 xio^ /^x;nc;:c^ 

31 b g eo^t^ifti ij v/-^^^ (.^iEBv h ^ > X :? — 
ABaiJ!a*^&2 xio=/r>x;i<^(.Mi5 X10^/C7X;W{C 
;a:'5J:^tr96-':7Xjl.ipjS^S:;^U— KlcJSaL, 25x£g 
/mia>Cryj I ^Uti 1 u M<0:^-A-^ v H ^ 

^.tJDL>i:^2 BK^HLfc. gctJT§'t?x;UJc0.5;ACi 

[0 0 2 5] <HLA^7-7XlI|6im^^<0(^5£>Cryj I T 
^ y ^55gS327-346Xt: h-T'-cy^^ H^^lSKf^TftB 
1^ ^7 n - > th e e<^)laI^S^I0 Jia^ ^ i tiHLA ^ X I ! 31 

^Wl^X^tL. HLA^'^Xn^-r tfVyfrttistocoiDpatibil 
ity Testing 1991CS2«$nTtf^§gzp:/D h 

lOfg^^JT^IRUfcla HLA-DR, -DQ, -DP^/^^D-:?- 40 

U^c- MtC, «I^^HLA^7XII^'-f :/c05t^^£m^ 

->Oii^TaieiFiC-3ViTfW3ibfc, ia HLA-DR, -DQ, -B 

^imA-DRii'^ii^^T^nzi. jEtcLaasa^irii^js^aa 

latC^effiT S C t Ci: 0 327-346X t? h H O 

^m.^mtm^z*^i^v&^=^^^<D^=?- (dr52) tc<to 

[0 0 2 6] <T:hDi^>^yf?^HcDfiU^^7ntlSfl^>32 5(7 



4^51^7-1 1 82 9 5 

8 

7-346Xt: Y-'^^Zf^ F<^N-&^/5Sj;V3j<^ri^;i/5^SS 

fco cc^^y^^H^fcDxtfi — ^Sr4^se«j;cs^-r^T 

^ijnbfc. TaiJ3&57D->tt^yf^H335-346*^6ft:^l 
T, 335-346Xt:H-y^^:/5^HlIZ5yKi§^^^A 

jE£j:^$5i9^u;t (133) • riyKffij^340, mmzr 

7, 338, 339, 342, 344, 345{&tC75 y ®t®^&^X-r 
^ t T i7 n - > ^ "C € 75: V i ^ H ;0^^¥«E U fc. 
[0 0 2 7] e:ti0or:>-n5^'^:/5'Kti, ^l^tg^cD 

'^T^^H^Ifel^j^^ti^^U, xt:h->^i^M6«)icSi!6: 
f 5>TiMJia^^gE^j(£:^ (T-ccll Aoergy) (D^m^Zf^ 

— > 1 335-346X t: h — K ^'ey'MZ VX7S, 

^^^is.^^^'f^y^ii^^^, :3*0, 335-346xei — 
■f^-^^ K<73;i75^-r337-345fi(Z)T S J m^k{7 ^ Z 1 1 

ccDfc*, :itie«0T-^ny'^^5^K«xt^ h-:/4#ll 
tc r ^ y Ke^*^ AT^ ^ i: {ci o Tx h-:/^^ 

^UTli^io 335-346XfcrK— >^'<>^^H©337, 338, 3 
39, 342, 344, 345^C0T5 y KSrteCOTa y KTiS^ 

ecD'^y^^HcO^'^, «?3^fi339©oy^ySC0Thr^£Va 
[0 0 2 83 

f S'^^^HE-i, !t$^OHLAi7 7XlI|fcj:^iicOTJffljS^ 
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^^^imwimzit^^r^Tmm^^z^^it a ceii a 
:^^^m(Dn^tfim\zM'r^TE'^u^^}t-^^^^u^\ 



10 



{^1] Cryj I cD^rS/KgEJ^J <iEf#^5}-> <&^rs 



290 300 

He krz Its Gly Cys Lys Thr Ser Ser Ser Cys Ser Asn Trp Val Trp Gin Ser Thr Glu 

310 3Z0 

Asp Val Phe T/r Aan Cly Ala Tyr Phe Val Ser Ser Gly Lys Tyr Clu Gly Gly Asn lie 

330 340 

Tyr Thr Lys Lys Glu Ala Phe Asn Val Glu Asn Gly Asn Ala Thr Pro Gin Lea Thr Lys 



350 

Asn Ala Gly Val Leu Thr Cys Ser Leu Ser Lys Arg Cys 



[1^3] 



337A 
33711 
33^ 

33SS 
3381 
338V 

33M 
339S 
33ftv 
J3»M 

340A 
3409 
3401 

341& 
3410 
341D 
341S 
«1» 

342S . 

34aa 

342T 
343T 



344s 
3441 
34 4L 
344A 
344T 

34Sa 
34S3 
34SV 
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(7) it^S¥7- 1 1 8 2 9 5 



II] 



i 10 2Q 

Asp AsD Pro lie Asp Ser Cys Trp Arg Gly Asp Ser Asn Trp Ala Gin Asn Arg Ket Lys 

30 40 

Let] Ala Asp Cys Ala Val Gly Phe Gly Ser Ser Thr Het Gly Gly Lys Gly Gly Asp Leu 

50 60 

Tyr Thr Val thr Asn Ser Asp Asp Asp Pro Val Asn Pro Ala Pro Gly Thr Leu Arg Tyr 

70 80 

Gly Ala Thr Arg Asp Arg Pro Leu Trp lie He Phe Ser Gly Asn Wet Asn lie Lys Leu 



90 100 
Lys Het Pro Met Tyr He Ala Gly Tyr Lys Thr Phe Asp Gly Arg Gly Ala Gin Val Tyr 



110 l?-0 
He Gly Asn Gly Gly Pro Cys Val Phe lie Lys Arg Val iier Asn Val He lie His Gly 



130 140 

Leu His Leu Tyr Gly Cys Ser Thr Ser Val Leu Gly Asn Val Leu He Asn G3u Ser Phe 

150 160 

Gly Val Glu Pro Val^ His Pro Gin Asp Gly Asp Ala Leu Thr Leu Arg Thr Ala Thr Asn 



170 180 

lie Trp lie Asp His Asn Ser )*he Ser Asn Ser Ser Asp Gly Leu Val Asp Val Thr Leu 

190 200 

Ser Ser Thr Gly Val Thr He Ser Asn Asn Leu The Phe Asn His His Lys Val Met Leu 

210 220 

Leu Gly Eis Asp Asp Ala Tyr Ser Asp Asp Lys Ser Met Lys Val Thr Val Ala Phe Asn 



230 240 
Gin Phe Gly Pro Asn Cys Gly Gin Arg Met Pro Arg Ala Arg Tyr Gly Leu Val His Val 



250 260 

Ala AsD Asn Asn Tyr Asp Pro Trp Thr He Tyr Aia He Oly Gly Ser Ser Asn Pro Thr 

270 280 

He Leu Ser Glu Gly Asn Ser Phe Thr Ala Pro Asn Glu Ser Tyr Lys Lys Gin Val Thr 
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CLAIMS 



[Claim(s)] 

[Claim 1] A Japan cedar pollen-allergen specific T cell clone, a T cell line and/or a Japan cedar 

pollinosis patient peripheral blood T lymphocyte, and the peptide that reacts. 

[Claim 2] The peptide of the claim 1 whose Japan cedar pollen allergen is CryjI. 

[Claim 3] The analog peptide which is an analog peptide which replaced a part of amino acid 

sequence of a peptide according to claim 1 . and does not react with a Cryjl specific T cell clone, 

a T cell line, and/or a Japan cedar pollinosis patient peripheral blood T lymphocyte. 

[Claim 4] The analog peptide which is an analog peptide which replaced a part of amino acid 

sequence of a peptide according to claim 1 , reacts with a Cryjl specific T cell clone, a T cell 

line, and/or a Japan cedar pollinosis peripheral blood T lymphocyte, and brings about interferon 

gamma production increase. 

[Claim 5] The peptide according to claim 1 which has at least one of the following amino acid 
sequences. 

Gly-Ala-Thr-Arg-Asp Arg Pro Leu Trp Ile-Ile-Phe-Ser-Gly-Asn Thr-Phe-Asp-Gly-Arg Gly Ala 
Gin Val Tyr-Ile-Gly-Asn-Gly-Gly Pro-Cys-Val-Phe-Ile Lys Arg Val Ser 
Asn-VaHle-Ile-His-Gly His Pro Gin Asp Gly Asp Ala Leu Thr Leu-Arg-Thr Ala Thr Asn Lys 
Ser Met Lys Val Thr Val Ala Phe Asn Gin Phe Gly Pro Asn Ala Phe Asn Val Glu Asn Gly Asn 
Ala Thr Pro Gin Leu Thr Lys Thr Pro Gin Leu Thr Lys Asn Ala Gly Val Leu Thr. [Claim 6] The 
analog peptide according to claim 3 which has at least one of the following amino acid 
sequences. 

Thr-Pro-Glu-Leu-Thr Lys-Asn-Ala-Gly-Val Leu ThrThr Pro Gin Ser Thr-Lys-Asn-Ala^ly Val 
Leu ThrThr Pro Gin Leu-Ser-Lys-Asn-Ala Gly Val Leu ThrThr Pro GIn-Leu-Thr-Ala-Asn 
Ala-Gly-Val-Leu-ThrThr Pro-Gln-Leu-Thr-Arg Asn-Ala-Gly-Val-Leu ThrThr-Pro-Gln-Leu 
Thr His Asn Ala Gly Val Leu ThrThr ProGIn Leu Thr Lys Ala AlaGly Val Leu ThrThr Pro Gin Leu 
Thr Lys Gin Ala Gly Val Leu ThrThr Pro Gin Leu Thr Lys Asp Ala Gly Val Leu ThrThr Pro Gin 
L u Thr Lys Ser Ala Gly Val Leu ThrThr Pro Gin Leu Thr Lys Thr Ala Gly Val Leu ThrThr Pro 
Gin Leu Thr Lys Asn ThrGly Val Leu ThrThr Pro Gin Leu Thr Lys Asn ValGly Val Leu ThrThr 
Pro Gin Leu Thr Lys Asn Ala Gly Ser Leu ThrThr Pro Gin Leu Thr Lys Asn Ala Gly Ala Leu 
ThrThr Pro Gin Leu Thr Lys Asn Ala Gly Val Ser ThrThr Pro Gin Leu Thr Lys Asn Ala Gly Val 
Val Thr. [Claim 7] The analog peptide according to claim 4 which has at least one of the 
following amino acid sequences. 

Thr-Pro-Asn-Leu-Thr Lys-Asn-Ala-Gly-Val Leu ThrThr Pro Gin He Thr-Lys-Asn-Ala-Gly Val 
Leu ThrThr Pro Gin Val-Thr-Lys-Asn-Ala Gly Val Leu ThrThr Pro GIn-Leu-Val-Lys-Asn 
Ala-Gly-VahLeu-ThrThr Pro-Gln-Leu-Thr-Lys Asn-Gly-Gly-Val-Leu ThrThr-Pro-Gln-Leu 
Thr Lys Asn Ala Gly He Leu ThrThr ProGIn L u Thr Lys Asn AlaGly Leu Leu ThrThr Pro Gin 
Leu Thr Lys Asn Ala Gly Thr Leu ThrThr Pro Gin L u Thr Lys Asn Ala Gly Val He Thr. 

[Translation done.] 



1/1 



14/12/02 €7:58 



http:// www4.ipdl.jpo.goop/ cgi-bin/tran_web_cgi_eije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a peptide useful to the treatment and prevention 
of allergy of many symptoms (henceforth Japan cedar pollinosis) which are caused by Japan 
cedar pollen. 
[0002] 

[Description of the Prior Art] The Japan cedar pollinosis patient is increasing rapidly in 1970 
and afterwards, about 10 million people of the number are said, and it serves as a serious social 
problem. Although Japan cedar pollinosis presents nasal-allergy symptoms, such as allergic 
conjunctivits, such as an ache of an eye, and congestion, a sneeze, and a nasal congestion 
runny nose, a nasal allergy is a serious illness [ especially / it of other allergen origins ]. as th 
cure for Japan cedar pollinosis — the former — an antihistamine, a steroid hormone, etc. — 

anti an allergy medicine — medication is performed Moreover, the attempt which is going to 

prescribe for the patient and carry out hyposensitization of the Japan cedar pollen allergen, and 
is going to cure Japan cedar pollinosis completely is performed. 

[0003] Structural analysis of a Japan cedar pollen allergen is required for therapeutic drug 
development using the T cell epitope or B cell epitope of Japan cedar pollen. Isolation refining 
was done by ^^M^fc and others and the main allergen of Japan cedar pollen was named Sugi 
Basic Protein (SBP) (Yasueda. H.. et al.. J.AIIergy Clin.Immunol.71 , 77-86. 1983). Molecular 
weight is 45-50kDa and this SBP is called present Cryjl according to the nomenclature of WHO. 
Furthermore, in process of separation refining of Cryjl, CryjII of 37kDa(s) was separated for the 
molecular weight in which antigenicity differs from Cryjl after that (Taniai, M.et al.FEBS Letters 
239, 329-332, 1988, Sakaguchi. M.et aLAIlergy 45. 309-312. 1990). 

[0004] About Cryjl. cloning of the cDNA is already carried out, the presumed all amino acid 
sequences are solved, and it is reported that Cryjl and its fragmentation are useful to treatm nt 
or a diagnosis (WO 93/01213, "ALLERGENIC PROTEINS AND PEPTIDES JAPANESE CEDAR 
POLLEN). 

[0005] As an example which was able to check activation of a T cell using the analog peptide of 
a T cell epitope peptide The result which medicated the autoimmunity nature encephalomyelitis 
model mouse with the analog peptide which embellished the epitope portion of myelin BASIC 
protein which is a self^antigen, This analog peptide checks activation of the T cell which 
recognizes myelin BASIC protein. The onset Having prevented is reported <it Urbain(s)). J.L.. 
Horvath. and S.J.. and Hood, L: Autoimmune T cells: immune recognition of normal and variant 
peptide epitopes and petide-based therapy.Cell 59. 257-270. 1989. 
[0006] 

iProblem(s) to be Solved by the Inv ntion] An antigen un-uniqu antihistamine is main, and th 
m dicine used to Japan cedar pollinosis now is symptomatic therapy medicin . and is not a 
radical cure-therapeutic drug, if the therapeutic drug which made the T cell epitop the target 
is developed — an antigen — it is thought that a specific therapeutic drug is obtain d this 
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invention aims at offer of a useful peptide to the treatment and prevention of the Japan cedar 
pollinosis which made the target the T cell response to a Japan cedar pollen allergen. 
[0007] 

[Means for Solving the Problem] this invention is indicated about the HLA class II restricted 
molecule which is common to Japan cedar pollinosis. and participates in the antigen recognition 
of a T cell epitope peptide and a Japan cedar pollen-allergen specific T cell clone which 
participates in the onset, and the analog peptide which embellishes a T cell response function. 
[0008] In order to develop the therapeutic drug which made the target the T cell epitope which 
participates in Japan cedar pollinosis Composition of the overlap peptide which covers all the 
fields of a pollen allergen, Establishment of a Japan cedar pollen-allergen specific T cell clone 
and a T cell line. The establishment of a B cell stock in which the transformation was carried 
out by the Epstein-Barr virus (EBV) (antigen presenting cell), About a Japan cedar 
pollen-allergen overlap peptide or its analog peptide, measurement (lymphocyte proliferation 
reaction) and the various cytokines of antigen presentation ability. It is required to carry out 
each step of **s, such as IFN-gamma, IL-2, IL-4, production ability measurement of IL-10, and 
identification of an HLA class II restricted molecule, especially. 

[0009] The overlap peptide which covers all the fields of a <composition of overlap peptide> 
Japan cedar pollen allergen is compounded. As a Japan cedar pollen allergen, when using Cryjl, 
based on all the amino acid sequences (refer to Japanese Patent Application No. No. 1 70451 [ 
five to ]. and drawing 1 ) of Cryjl which this invention persons solved, the overlap peptide which 
covers the 353 amino acid residues from Asp of an amino terminus to Cys of a C terminus is 
compounded. An amino acid residue is nine to 21 residue, and let an overlap portion be eight to 
15 residue. 

[0010] In order to separate a lymphocyte from a <establishment of T cell clone and T cell line> 
Japan cedar pollen patient's peripheral blood, multistory [ of the above-mentioned blood ] is 
usually carried out to a Ficoll-Paque solution (Pharmacia), and 400xg and the method of 
collecting the layers which carry out centrifugal at a room temperature for 30 minutes, and float 
to band-like [ middle / white ] by the Pasteur pipette are used. 2x106 / well seeding is carried 
out to 24-well cultivation plate, and the obtained lymphocyte is 37 degrees C and 5% in a 
50microg [/ml ] refining pollen allergen. It will cultivate by the C02 incubator for seven to ten 
days, and a T cell will be activated. Culture medium uses RPMI1640 liquid medium which 
contains a Homo sapiens AB type blood serum 10 to 15% (all medium compositions use the thing 
of the same composition as this henceforth). IL-2 are not added when measuring the antigen 
presentation ability of early cultivation and a T cell. Although limiting dilution may be used for 
carrying out cloning of the target T cell out of culture medium, this invention persons extend the 
lymphocyte which carried out the antigen stimulus for seven days to the dish for cultivation, and 
adopt the method (the sorting-out method) of picking up one activation T cell at a time using a 
micropipette under a microscope. An activation T cell and has become large-sized, and 

sorting is possible. 

[0011] Thus, beforehand, by mitomycin C (50-100microg/(ml)), the screened T cell clone is 
moved to 96 well cultivation plate which carried out 5x105 / well seeding of the EBV 
transformation B cell stock or peripheral blood lymphocyte (the same patient origin) which 
carried out inactivation. and is cultivated for a 25microg [/ml ] refining pollen allergen, and 
bottom 12-14 days of existence of IL-2 [ 20U/ml ] (or 0.2microg [/ml ] PHA) The T cell clone 
which screens the increased T cell primarily and holds antigenic specificity is sorted out. 
Seeding of this T cell clone (2x104 / well), and the EBV transformation B cell stock or 
peripheral blood lymphocyte (1x105 / well) which carried out mitomycin C processing is carried 
out to two 96 well **** plates, and it cultivat s for s ven days under a 25microg [/ml ] r fining 
pollen allergen and 20U/ml IL-2 existence. The 1 st plate is us d as an object for assays, and 
th 2nd plate is used as an obj ct for T cell clone harvest. The 1 st plate adds 0.5microcurie 
[3H] thymidine by the micro syringe on the plate concerned on the 2nd day of cultivation, makes 
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a ceil stick to a glass filter by harvester processing after 18 - 24-hour cultivation, m asures the 
incorporation in a cell of [3H] thymidine with a liquid scintillation counter, and marks the well in 
which the T cell clone holding antigenic specificity exists. From the 2nd plate, the T cell clone 
holding the antigenic specificity in the well on which the assay plate was marked, and a 
corresponding well is secondarily screened after cultivation for seven days. 
[0012] The obtained T cell clone is cultivated for seven days on 24 well cultivation plate under a 
refining pollen allergen and existence of IL-2 with an antigen presenting cell like last time. Thus, 
by repeating the cultivation cycle of antigen addition of a seven-day interval, a pollen-allergen 
specific T cell clone can be obtained. 

[0013] Although it is easy to obtain the T cell clone which generally reacts to the high antigen 
of T cell activation ability, it is thought that it is hard to acquire the reverse. A Japan cedar 
pollen allergen is low as compared with the allergen by which T cell activation ability is usually 
used widely as an experimental model, therefore establishment of a T cell clone is difficult. 
Although there was a report about creation of a Japan cedar pollen-allergen specific T cell 
clone for the first time in the allergology meeting convention held in May, 93, about 100 T cells 
are screened and, finally only one clone is obtained. 

[0014] The B cell stock which is cultivated in the RPMI1640 culture medium which contains a 
fetal calf serum 10% under existence of lOOmicrog [/ml ] cyclosporin A and which transformed 
in EBV with the culture supernatant (1x106 pfu) of B95-8 which are an EBV production cell 
about the lymphocyte (1x106) obtained from a <establishment of B cell stock (antigen 
presenting cell) by EBV> Japan cedar pollinosis patient's peripheral blood by Ficoll-Paque 
specific gravity centrifugation is established. 

[0015] the bottom of the existence of an overlap peptide whose reference of a <measurement 
of antigen presentation ability> T cell epitope covers all the fields of a Japan cedar pollen 
allergen — a Japan cedar pollinosis patient peripheral blood T lymphocyte — or the mixed 
culture of a T cell clone or a T cell line (reaction cell), and the EBV transformation B cell stock 
inactivated by mitomycin C processing or a peripheral blood T lymphocyte (antigen presenting 
cell) is carried out, and it is carried out by measuring the amount of [3H] thymidine incorporated 
by the reaction cell with a liquid scintillation counter Culture medium uses RPMI1640 culture 
medium which added the Homo sapiens AB type blood serum 10 to 15%. 
[0016] In order to identify the HLA class II restricted molecule which participates in antigen 
recognition of a <identification of HLA class II restricted molecule> Japan cedar pollen-allergen 
specific T cell clone. anti-HLA-DR of the monoclonality which carried out serial dilution to the 
mixed culture system of an antigen presenting cell 10 times with the T cell clone, -DQ, and -DP 
antibody are respectively added under existence of a T cell epitope peptide, and the growth 
inhibition of the T cell clone in each peptide is investigated. Furthermore, it can introduce into 
an L cell combining various genes of an HLA class II restricted molecule, and can use as an 
antigen presenting cell. If this method is used, it will become analyzable [ a still more detailed 
HLA class II restricted molecule ]. 

[0017] Many analog peptides which replaced a part of amino acid sequence of the peptide 
containing the T cell epitope which recognizes specifically a <composition of analog peptide> 
Japan cedar pollen allergen by other amino acid are compounded, and the proliferation response 
of the T cell to these peptides is measured. A T cell and the analog peptide which does not 
r act suppress activation of the T cell by the actual T cell epitope in which antigen presentation 
was carried out by competitive inhibition with the HLA class II restricted molecule in the body. 
Or an unresponsive state (T-cell anergy) can be made to fall by acting on a T cell to the T cell 
which should react to an epitope originally. A T cell and the peptide which reacts guide 
production of IFN-gamma. These analog peptid s may serve as a therapeutic drug of sp cific 
Japan cedar pollinosis at a Japan cedar poll n allergen. 
[0018] 

[Example] Although this invention is explained in d tail bas d on an xample below, this 
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invention is not limited to this. 

[0019] The ion-exchange column chromatography which used DE52 and CM52 (product made 
from Whatman) gel from Japan cedar pollen by ****'s and others method (86 71: J. Allergy Clin. 
Immunol., 77- 1983) refined the <refining of Cryjl> CryjI. 

[0020] Composition of a <composition of overlap peptide> peptide was performed using Peptide 
Synthesizer PSSM -8 (Shimadzu make). Ev n a maximum of 21 meKs) were compounded on th 
basis of by [ 5 residues ] staggering 15mer from the N terminus side based on the primary 
structure of Cryjl shown in drawing 1 and drawing 2 . Moreover, the analog peptide was 
compounded by replacing the amino acid residue of each arrangement from different amino acid 
about 335 to peptide 346 residue. 

[0021] the peripheral blood lymphocyte (1x106) obtained by <establishment of B cell stock> 
Ficll-paque specific gravity centrifugation — about 1 — with EBV of x106pfu, it incubated at 37 
degrees C for 1 hour, and the virus was infected with the cell If this virus infection cell is moved 
to 24 well cultivation plate and it cultivates before or after two weeks under 1 00 ng/ml 
existence of cyclosporin A. a B cell colony will appear. It divided into the half at this time, and it 
planted in the new well and inherited. If this operation is repeated successively and subculture 
is performed, the B cell in which self-multiplication is possible may appear. After expand(ing) the 
cell of the well containing this self-multiplication B cell and checking proliferation, it moved to 
25cm2 culture flask, cultivation was performed for further 30 - 50 days, and the EBV 
transformation B cell stock was obtained. Cryopreservation of some B cell stocks was carried 
out. 

[0022] 30 kinds of T cell clones and ten kinds of T cell lines were established from the 
<establishment of Cryjl specific T cell clone and line> Japan cedar pollinosis patient. Although 
these T cells showed the proliferation response to Cryjl respectively, they were not increased 
to other hemolytic streptococcus cell wall antigens (SCW), Candida Albicans antigens (CA), and 
refining tuberculin antigens (purified protein derivative). From this, the T cell clone and T cell 
line which were created recognize Cryjl, and are considered to be the T cell which can react to 
an allergen unique target further. Hereafter, the detail is indicated. 

[0023] The peripheral blood lymphocyte was obtained from a Japan cedar pollinosis patient's 
heparin addition peripheral blood by the Ficoll-paque (product made from Pharmacia-LKB) 
specific gravity centrifuge method, it becomes 2x106 / well about this lymphocyte — as — 24- 
a well — seeding was carried out to the cultivation plate and it cultivated for seven days under 
existence of the 20-50microg [/ml ] refining Cryjl The T-lymph cell activated by allergen 
stimulus was extended to the dish for cultivation, and it picked up the piece every using the 
micropipette under the microscope. 96- which carried out seeding of the peripheral blood 
lymphocyte (5x105 / well) of self which carried out mitomycin C (product made from 
consonance fermentation) processing of this cell beforehand — a well — it moved to the **3Mc 
plate and cultivated for 1 2 more days under 25microg [/ml ] Cryjl and 20U/ml IL-2 existence 
the increased T-lymph cell clone (2x104 / well) and a mitomycin C processing self-peripheral 
blood lymphocyte (1x105 / well) — each 96- a well — seeding was carried out to the flat 
bottom cultivation plate, and 25microg [/ml ] Cryjl was added At this time, the same cultivation 
plate was completely prepared two kinds. The 1st plate carried out the pulse of the 
0.5microcurie [3H] thymidine on the 2nd day of cultivation, carried out the HARVEST of the cell 
after 18 more hour cultivation, and elected the T-lymph cell clone which possesses Cryjl 
singularity by measuring the incorporation in a cell of [3H] thymidine with a liquid scintillation 
counter. For seven days, after cultivation, th 2nd plate sel cts only the T-lymph cell which 
possesses Cryjl singularity, and doubles the number of cells with 4x105/a well, the B cell stock 
(5x105 / well) stock-ized by the p riph ral blood lymphocyt (2x106 / well) of the s If which 
carried out mitomycin C processing, or EBV — 25microg [/ml ] Cryjl — and — 20 U/ml IL-2 
adding — 24- a well — it cultivated on th cultivation plate The Cryjl specific THymph cell 
clone was maintained by repeating this cultivation at intervals of seven days. The T-lymph cell 
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line separated the survival T-lymph cell from the peripheral blood lymphocyte which carried out 
the Cryjl stimulus during seven days by the Ficoll-paque specific gravity centrifuge method, and 
maintained it by carrying out an every antigen stimulus at once under the same conditions as a 
T-lymph cell clone on the 7th. 

[0024] One kind was attached in ten kinds and the T cell line in the T cell clone of which 
<antigen presentation ability measurement of overiap peptide> establishment was done, it 
cultivated with the Japan cedar pollen-allergen overiap peptide, respectively, and the epitope 
was determined. A result is shown in drawing 1 . There are seven T cell epitopes in identified 
Cryjl, and they were located in 61-75, 91-105. 106-120, 146-160, 211 -225, 326-340. and 
335-346 by the amino acid sequence. The detail of a method is as follows. After carrying out an 
antigen stimulus by Cryjl, the T cell clone cultivated for seven - ten days, or a T cell line so that 
it may become 2x104/a well Seeding is carried out to a flat bottom cultivation plate, moreover, 
it becomes 2x105/a well, or 5x104/a well about the self peripheral blood lymphocyte or EBV 
transformation B cell stock which carried out mitomycin C processing as an antigen presenting 
cell — as — 96- a well — After adding the overiap peptide of 25microg [/ml ] Cryjl or ImicroM, 
it cultivated for two days, then ~ each — the pulse of the 0.5microcurie [3H] thymidine was 
carried out to the well, and it cultivated for further 18 hours The cell was captured on the glass 
filter and the amount of [3H] thymidine incorporated in the cell was measured with the liquid 
scintillation counter. 

[0025] The HLA class II restricted molecule was identified using the L cell incorporating the T 
cell clone which recognizes a <identification of HLA class II restricted molecule> Cryjl 
amino-acid-residue 327-346 epitope peptide, the self antigen presenting cell, or the HLA class 
II gene. HLA class II typing was performed according to the standard protocol indicated by 
Histocompatibility Testing 1991. ** diluted with the sequence 10 times in the proliferation 
response system using the T cell clone HLA-DR, -DQ, and -DP monoclonal antibody were 
added respectively, and the proliferation response of a T cell clone was investigated. 
Furthermore, the L cell incorporating the gene various HLA class II type was used as an antigen 
presenting cell, and it investigated about the proliferation response of a T cell clone. ** The 
restricted molecule was determined as the HLA-DR molecule by suppression of the proliferation 
response using HLA-DR, -DQ, and -DP monoclonal antibody. Furthermore, being made by the 
molecule (DR52) of the DRB3*0301 gene origin made clear the antigen presentation of a 
327-346 epitope peptide by using an L cell for an antigen presenting cell. 

[0026] The peptide which reduced N- of a <antigen presentation ability measurement of analog 
peptide> 327-346 epitope peptide and the amino acid of a carboxyl terminus at a time by one 
residue in order was compounded. The peptide concerned was added in the cultivation system 
of a T cell clone and an antigen presenting cell which recognizes the epitope in this peptide 
specifically. Although the T cell clone reacted to the peptide of 12meKs) which consists of a 
peptide 335-346, it did not react to the short peptide any more. That is, the T cell clone will 
discriminate the peptide which consists of this 12 mer. Then, the analog peptide which 
introduced the amino acid substitution into the 335-346 epitope peptide was compounded, and 
the proliferation response of a T cell clone was investigated ( drawing 3 ). If the amino acid 
substitution was introduced Into the 340 or 341st place of an amino acid sequence, the T cell 
clone has not recognized these peptides at all. Moreover, when the amino acid substitution was 
introduced into amino acid sequences 337, 338, 339, and 342 and the 344 or 345th place, the 
peptide which cannot recognize T clone existed. 

[0027] These analog peptides may check In competition that a true epitope p ptide combines 
with a restricted molecule In the cas of antigen pr sentation. Moreover, a certain analog 
peptide is combined with a restricted molecule, and it may have come out of the T cell reacted 
to an epitope unique target to make the state of immunological unr sponsiveness (T-cell 
Anergy) fall. The analog peptid which used th 335-346 pitope p ptid as the model with the 
T cell clone, and actually introduced th amino acid substitution was compounded, and the 
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reactivity of a T cell clone was investigated. There is a peptide which a T cell clone cannot 
recognize at all, and there is a peptide which cannot carry out a partial proliferation response. 
That is, or it combines the amino acid of the 337 to 345th place with an HLA class II restricted 
molecule in a 335-346 epitope peptide, it is predicted that it is the important amino acid which 
provides a T-c II receptor with antigen information. For this reason, it is thought that these 
analog peptides have the operation which cannot achieve the function of original of the T cell 
reacted to an epitope unique target, and carries out it. This result means that activation of the 
T cell which recognizes an epitope can be suppressed by introducing an amino acid substitution 
into an epitope peptide. A T cell is increased to the analog peptide which replaced 337, 338, 339 
and 342 of a 335-346 epitope peptide, and the amino acid of the 344 or 345th place from other 
amino acid. The analog peptide which replaced Thr of the amino acid of the 339th place by Val 
among these peptides guides production of IFN-gamma. These analog peptides are useful as the 
treatment and a prophylactic of the Japan cedar pollinosis which has improved the balance of 
the cytokine which participates in a Japan cedar pollen allergy, and had a new action 
mechanism. 
[0028] 

[Effect of the Invention] A Japan cedar pollen-allergen specific T cell and the peptide which 
reacts enable analysis of the cytokine production ability which participates in a T cell response 
and it of specific HLA class II restraint nature, and is useful to the elucidation of the action 
mechanism of Japan cedar pollinosis. Furthermore, the analog peptide which replaced a part of 
amino acid sequence of the peptide concerned is compounded, and reactivity with a clone, a T 
cell line, or a Japan cedar pollinosis patient peripheral blood T lymphocyte is measured to the T 
cell to these peptides. A T cell and the analog peptide which does not react check in 
competition that a T cell epitope peptide combines with an HLA class II antigen in a Homo 
sapiens body. Or the T cell which answers HLA class II restraint nature is made unresponsive 
by combining with an HLA class II antigen (T cell anergy). A T cell and the analog peptide which 
reacts embellish the function of a T cell, and makes production of IFN-gamma guide. 
IFN-gamma acts on restrained to Th2 cell. Such an analog peptide is expected to a Japan cedar 
pollen allergen as the treatment and a prophylactic of Japan cedar pollinosis with the new 
action mechanism which does not disturb the normal immune response to other specific visitor 
antigens. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a peptide useful to the treatment and prevention 
of allergy of many symptoms (henceforth Japan cedar pollinosis) which are caused by Japan 
cedar pollen. 
[0002] 

[Description of the Prior Art] The Japan cedar pollinosis patient is increasing rapidly in 1970 
and afterwards, about 10 million people of the number are said, and it serves as a serious social 
problem. Although Japan cedar pollinosis presents nasal-allergy symptoms, such as allergic 
conjunctivits, such as an ache of an eye, and congestion, a sneeze, and a nasal congestion 
runny nose, a nasal allergy is a serious illness [ especially / it of other allergen origins ]. as the 
cure for Japan cedar pollinosis — the former — an antihistamine, a steroid hormone, etc. — 

anti^ an allergy medicine — medication is performed Moreover, the attempt which is going to 

pr scribe for the patient and carry out hyposensitization of the Japan cedar pollen allergen, and 
is going to cure Japan cedar pollinosis completely is performed. 

[0003] Structural analysis of a Japan cedar pollen allergen is required for therapeutic drug 
development using the T cell epitope or B cell epitope of Japan cedar pollen. Isolation refining 
was done by and others and the main allergen of Japan cedar pollen was named Sugi 
Basic Protein (SBP) (Yasueda, H.. et al., J.AIIergy Clin.Immunol.71, 77-86, 1983). Molecular 
weight is 45-50kDa and this SBP is called present Cryjl according to the nomenclature of WHO. 
Furthermore, in process of separation refining of Cryjl, CryjII of 37kDa(s) was separated for the 
molecular weight in which antigenicity differs from Cryjl after that (Taniai, M.et al.FEBS Letters 
239, 329-332, 1988, Sakaguchi, M.et aLAIIergy 45, 309-312, 1990). 

[0004] About Cryjl. cloning of the cDNA is already carried out, the presumed all amino acid 
sequences are solved, and it is reported that Cryjl and its fragmentation are useful to medical 
tr atment or a diagnosis (WO 93/01213. "ALLERGENIC PROTEINS AND PEPTIDES JAPANESE 
CEDAR POLLEN). 

[0005] As an example which was able to check activation of a T-lymph cell using the analog 
peptide of a T-lymph cell epitope peptide The result which medicated the autoimmunity natur 
encephalomyelitis model mouse with the analog peptide which embellished the epitope portion of 
myelin BASIC protein which is a self-antigen. This analog peptide checks activation of the 
T-lymph cell which recognizes myelin BASIC protein. The development of symptoms Having 
pr vented is reported (it Urbain(s)). J.L., Horvath, and S.J., and Hood, L: Autoimmune T cells: 
immune recognition of normal and variant peptide epitop s and petide-based therapy .Cell 59. 
257-270, 1989. 
[0006] 

[Problem(s) to b Solved by th Invention] An antigen un-unique antihistamine is main, and th 
medicine used to Japan cedar pollinosis now is symptomatic therapy medicine, and is not a 
radical cure-th rapeutic drug, if the therapeutic drug which made the T-lymph cell epitope the 
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target is developed — an antigen — it is thought that a specific therapeutic drug is obtained 
this invention aims at offer of a useful peptide to the medical treatment and pr vention of the 
Japan cedar pollinosis which made the target the T-lymph cell response to a Japan cedar pollen 
allergen, 
[0007] 

[Means for Solving the Problem] this invention is indicated about the HLA class II restricted 
molecule which is common to Japan cedar pollinosis, and participates in the antigen recognition 
of a T-lymph cell epitope peptide and a Japan cedar pollen-allergen specific T-lymph cell clone 
which participates in the development of symptoms, and the analog peptide which embellishes a 
T-lymph cell response function, 

[0008] In order to develop the therapeutic drug which made the target the THymph cell epitop 
which participates in Japan cedar pollinosis Composition of the overlap peptide which covers all 
the fields of a pollen allergen. Establishment of a Japan cedar pollen-allergen specific T-lymph 
c II clone and a T-lymph cell line. The establishment of a B cell stock in which the 
transformation was carried out by the Epstein-Barr virus (EBV) (antigen presenting cell), About 
a Japan cedar pollen-allergen overlap peptide or its analog peptide, measurement (lymphocyte 
multiplication reaction) and the various cytokines of antigen presentation ability. It is required to 
carry out each step of **s, such as IFN-gamma, IL-2, IL-4. production ability measurement of 
IL-10. and identification of an HLA class II restricted molecule, especially. 
[0009] The overlap peptide which covers all the fields of a <composition of overlap peptide> 
Japan cedar pollen allergen is compounded. As a Japan cedar pollen allergen, when using Cryjl, 
based on all the amino acid sequences (refer to Japanese Patent Application No. No. 1 70451 [ 
five to ], and drawing 1 ) of Cryjl which this invention persons solved, the overlap peptide which 
covers the 353 amino acid residues from Asp of an amino terminus to Cys of a C terminus is 
compounded. An amino acid residue is nine to 21 residue, and let an overlap portion be eight to 
15 residue. 

[0010] In order to separate a lymphocyte from a <establishment of T-lymph cell clone and 
T-lymph cell line> Japan cedar pollen patient's peripheral blood, multistory [ of the 
above-mentioned blood ] is usually carried out to a Ficoll-Paque solution (Pharmacia), and 
400xg and the method of collecting the layers which carry out centrifugal at a room temperature 
for 30 minutes, and float to band-like [ middle / white ] by the Pasteur pipette are used. 2x106 
/ well seeding is carried out to 24-well cultivation plate, and the obtained lymphocyte is 37 
degrees C and 5% in a 50microg [/ml ] refining pollen allergen. It will cultivate by the C02 
incubator for seven to ten days, and a T-lymph cell will be activated. Culture medium uses 
RPMI1640 liquid medium which contains Man AB type blood serum 10 to 15% (all medium 
compositions use the thing of the same composition as this henceforth). IL-2 are not added 
when measuring the antigen presentation ability of early cultivation and a T-lymph cell. Although 
limiting dilution may be used for carrying out cloning of the target T-lymph cell out of culture 
m dium, this invention persons extend the lymphocyte which carried out the antigen stimulus 
for seven days to the dish for cultivation, and adopt the method (the sorting-out method) of 
picking up one activation T-lymph cell at a time using a micropipette under a microscope. An 
activation T-lymph cell jMc****, and has become large-sized, and sorting is possible. 
[001 1] Thus, beforehand, by mitomycin C (50-1 00microg/(ml)), the screened T cell clone is 
moved to 96 well **** cultivation plate which carried out 5x105 / well seeding of the EBV 
transformation B cell stock or peripheral blood lymphocyte (the same patient origin) which 
carried out inactivation, and is cultivated for a 25microg [/ml ] refining pollen allergen, and 
bottom 12-14 days of existence of IL-2 [ 20U/ml ] (or 0.2microg [/ml ] PHA) The T cell clon 
which screens the increased T cell primarily and holds antigenic specificity is sorted out. 
Seeding of this T cell clone (2x104 / well), and the EBV transformation B cell stock or 
peripheral blood lymphocyte (1x105 / well) which carri d out mitomycin C processing is carried 
out to two 96 well **** plates, and it cultivat s for s v n days under a 25microg [/ml ] r fining 
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pollen allergen and 20U/ml IL-2 existence. The 1 st plate is used as an object for assays, and 
the 2nd plate is used as an object for T cell clone harvest The 1st plate adds O.Smicrocuri 
[3H] thymidine by the micro syringe on the plate concerned on the 2nd day of cultivation, makes 
a cell stick to a glass filter by harvester processing after 18 - 24-hour cultivation, measures the 
incorporation in a cell of [3H] thymidine with a liquid scintillation counter, and marks the well in 
which the T cell clone holding antigenic specificity exists. From the 2nd plate, the T cell clone 
holding the antigenic specificity in the well on which the assay plate was marked, and a 
corresponding well is secondarily screened after cultivation for seven days. 
[0012] The obtained T cell clone is cultivated for seven days on 24 well cultivation plate under a 
refining pollen allergen and existence of IL-2 with an antigen presenting cell like last time. Thus, 
by repeating the cultivation cycle of antigen addition of a seven-day interval, a pollen-allergen 
specific T cell clone can be obtained. 

[0013] Although it is easy to obtain the T cell clone which generally reacts to the high antigen 
of T cell activation ability, it is thought that it is hard to acquire the reverse. A Japan cedar 
pollen allergen is low as compared with the allergen by which T cell activation ability is usually 
used widely as an experimental model, therefore establishment of a T cell clone is difficult. 
Although there was a report about creation of a Japan cedar pollen-allergen specific T cell 
clone for the first time in the allergology meeting convention held in May, 93, about 100 T cells 
are screened and, finally only one clone is obtained. 

[0014] The B cell stock which is cultivated in the RPMI1640 culture medium which contains a 
fetal calf serum 10% under existence of lOOmicrog [/ml ] cyclosporin A and which transformed 
in EBV with the culture supernatant (1x106 pfu) of B95-8 which are an EBV production cell 
about the lymphocyte (1x106) obtained from a <establishment of B cell stock (antigen 
presenting cell) by EBV> Japan cedar pollinosis patient's peripheral blood by Ficoll-Paque 
specific gravity centrifugation is established. 

[0015] the bottom of the existence of an overlap peptide whose reference of a <measurement 
of antigen presentation ability> T cell epitope covers all the fields of a Japan cedar pollen 
allergen — a Japan cedar pollinosis patient peripheral blood T lymphocyte — or the mixed 
culture of a T cell clone or a T cell line (reaction cell), and the EBV transformation B cell stock 
inactivated by mitomycin C processing or a peripheral blood T lymphocyte (antigen presenting 
cell) is carried out, and it is carried out by measuring the amount of [3H] thymidine incorporated 
by the reaction cell with a liquid scintillation counter Culture medium uses RPMI1640 culture 
medium which added the Homo sapiens AB type blood serum 10 to 15%. 
[0016] In order to identify the HLA class II restricted molecule which participates in antigen 
recognition of a <identification of HLA class II restricted molecule> Japan cedar pollen-allergen 
specific T cell clone, anti-HLA-DR of the monoclonality which carried out serial dilution to th 
mixed culture system of an antigen presenting cell 10 times with the T cell clone, -DQ, and -DP 
antibody are respectively added under existence of a T cell epitope peptide, and the growth 
inhibition of the T cell clone in each peptide is investigated. Furthermore, it can introduce into 
an L cell combining various genes of an HLA class II restricted molecule, and can use as an 
antigen presenting cell. If this method is used, it will become analyzable [ a still more detailed 
HLA class II restricted molecule ]. 

[0017] Many analog peptides which replaced a part of amino acid sequence of the peptide 
containing the T cell epitope which recognizes specifically a <composition of analog peptide> 
Japan cedar pollen allergen by other amino acid are compounded, and the proliferation response 
of the T cell to these p ptides is measured. A T cell and the analog peptide which does not 
react suppress activation of the T cell by the actual T cell epitop in which antigen pr sentation 
was carried out by competitive inhibition with the HLA class II r stricted molecule in the body. 
Or an unresponsive state (T-cell anergy) can be made to fall by acting on a T c II to th T cell 
which should react to an pitope originally. A T c II and th peptide which reacts guide 
production of IFN-gamma. These analog peptides may serv as a th rapeutic drug of sp cific 
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Japan cedar pollinosis at a Japan cedar pollen allergen. 
[0018] 

[Example] Although this invention is explained in detail based on an example below, this 
invention is not limited to this. 

[0019] The ion-exchange column chromatography which used DE52 and CM52 (product made 
from Whatman) gel from Japan cedar pollen by ****'s and oth rs method (86 71: J, Allergy Clin. 
Immunol., 77- 1983) refined the <refining of Cryjl> Cryjl. 

[0020] Composition of a <composition of overlap peptide> peptide was performed using Peptide 
Synthesizer PSSM -8 (Shimadzu make). Even a maximum of 21 mer(s) were compounded on the 
basis of by [ 5 residues ] staggering 1 5mer from the N terminus side based on the primary 
structure of Cryjl shown in drawing 1 and drawing 2 . Moreover, the analog peptide was 
compounded by replacing the amino acid residue of each arrangement from different amino acid 
about 335 to peptide 346 residue. 

[0021] the peripheral blood lymphocyte (1x106) obtained by <establishment of B cell stock> 
Ficll-paque specific gravity centrifugation — about 1 — with EBV of x106pfu, it incubated at 37 
degrees C for 1 hour, and the virus was infected with the cell If this virus infection cell is moved 
to 24 well cultivation plate and it cultivates before or after two weeks under 100 ng/ml 
existence of cyclosporin A. a B cell colony will appear. It divided into the half at this time, and it 
planted in the new well and inherited. If this operation is repeated successively and subculture 
is performed, the B cell in which self-multiplication is possible may appear. After expand(ing) the 
cell of the well containing this self^multiplication B cell and checking proliferation, it moved to 
25cm2 culture flask, cultivation was performed for further 30 - 50 days, and the EBV 
transformation B cell stock was obtained. Cryopreservation of some B cell stocks was carried 
out. 

[0022] 30 kinds of T cell clones and ten kinds of T cell lines were established from the 
<establishment of Cryjl specific T cell clone and line> Japan cedar pollinosis patient. Although 
these T cells showed the proliferation response to Cryjl respectively, they were not increased 
to other hemolytic streptococcus cell wall antigens (SCW). Candida Albicans antigens (CA). and 
refining tuberculin antigens (purified protein derivative). From this, the T cell clone and T cell 
line which were created recognize Cryjl. and are considered to be the T cell which can react to 
an allergen unique target further. Hereafter, the detail is indicated. 

[0023] The peripheral blood lymphocyte was obtained from a Japan cedar pollinosis patient's 
heparin addition peripheral blood by Ficoll-paque (product made from Pharmacia-LKB) specific 
gravity centrifugation. it becomes 2x106 / well about this lymphocyte — as — 24- a well — 
seeding was carried out to the cultivation plate and it cultivated for seven days under existence 
of the 20-50microg [/ml ] refining Cryjl The T cell activated by allergen stimulus was extended 
to the dish for cultivation, and it picked up the piece every using the micropipette under the 
microscope. 96- which carried out seeding of the self peripheral blood lymphocyte (5x105 / 
well) which carried out mitomycin C (product made from consonance fermentation) processing 
of this cell beforehand — a well — it moved to the **** plate and cultivated for 12 more days 
under 25microg [/ml ] Cryjl and 20U/ml IL-2 existence the increased T cell clone (2x104 / well) 
and a mitomycin C processing self^peripheral blood lymphocyte (1x105 / well) — each 96- a 
w II — seeding was carried out to the flat bottom cultivation plate, and 25microg [/ml ] Cryjl 
was added At this time, the same cultivation plate was completely prepared two kinds. The 1st 
plate carried out the pulse of the 0,5microcurie [3H] thymidine on the 2nd day of cultivation, 
carried out the HARVEST of th c II aft r 1 8 more hour cultivation, and elected the T cell clon 
which possess s Cryjl singularity by measuring the incorporation in a cell of [3H] thymidine with 
a liquid scintillation counter. For seven days, aft r cultivation, the 2nd plate sel cts only the T 
c II which possesses Cryjl singularity, and doubles the number of cells with 4x105/a w II. the B 
c II stock (5x105 / well) stock-ized by th p ripheral blood lymphocyt (2x106 / well) of the 
self which carried out mitomycin C processing, or EBV — 25microg [/ml ] Cryjl — and — 20 
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U/ml IL-2 adding — 24- a well — it cultivated on the cultivation plate The Cryjl specific T cell 
clone was maintained by repeating this cultivation at intervals of seven days. The T cell line 
separated the survival T c II from the peripheral blood lymphocyte which carri d out the Cryjl 
stimulus during seven days by Ficoll-paque specific gravity centrifugation, and maintained it by 
carrying out an every antigen stimulus at once under the same conditions as a T cell clone on 
the 7th. 

[0024] One kind was attached in ten kinds and the T cell line in the T cell clone of which 
<antigen presentation ability measurement of overlap peptide> establishment was done, it 
cultivated with the Japan cedar pollen-allergen overlap peptide, respectively, and the epitope 
was determined. A result is shown in drawing 1 . There are seven T cell epitopes in identified 
Cryjl, and they were located in 61-75, 91-105, 106-120, 146-160, 211-225, 326-340. and 
335-346 by the amino acid sequence. The detail of a method is as follows. After carrying out an 
antigen stimulus by Cryjl, the T cell clone cultivated for seven - ten days, or a T cell line so that 
it may become 2x104/a well Seeding is carried out to a flat bottom cultivation plate, moreover, 
it becomes 2x105/a well, or 5x104/a well about the self peripheral blood lymphocyte or EBV 
transformation B cell stock which carried out mitomycin C processing as an antigen presenting 
cell — as — 96- a well — After adding the overlap peptide of 25microg [/ml ] Cryjl or 1 microM. 
it cultivated for two days, then — each — the pulse of the 0.5microcurie [3H] thymidine was 
carried out to the well, and it cultivated for further 18 hours The cell was captured on the glass 
filter and the amount of [3H] thymidine incorporated in the cell was measured with the liquid 
scintillation counter. 

[0025] The H LA class II restricted molecule was identified using the L cell incorporating the T 
cell clone which recognizes a <identification of HLA class 11 restricted molecule> Cryjl 
amino-acid-residue 327-346 epitope peptide, the self antigen presenting cell, or the HLA class 
II gene. HLA class II typing was performed according to the standard protocol indicated by 
Histocompatibility Testing 1991. ** diluted with the sequence 10 times in the proliferation 
response system using the T cell clone HLA-DR. -DQ. and -DP monoclonal antibody were 
added respectively, and the proliferation response of a T cell clone was investigated. 
Furthermore, the L cell incorporating the gene various HLA class II type was used as an antigen 
presenting cell, and it investigated about the proliferation response of a T cell clone. ** The 
restricted molecule was determined as the HLA-DR molecule by suppression of the proliferation 
response using HLA-DR, -DQ, and -DP monoclonal antibody. Furthermore, being made by the 
molecule (DR52) of the DRB3*0301 gene origin made clear the antigen presentation of a 
327-346 epitope peptide by using an L cell for an antigen presenting cell. 

[0026] The peptide which reduced N- of a <antigen presentation ability measurement of analog 
peptide> 327-346 epitope peptide and the amino acid of a carboxyl terminus at a time by one 
residue in order was compounded. The peptide concerned was added in the cultivation system 
of a T cell clone and an antigen presenting cell which recognizes the epitope in this peptide 
specifically. Although the T cell clone reacted to the peptide of 12meKs) which consists of a 
peptide 335-346, it did not react to the short peptide any more. That is. the T cell clone will 
discriminate the peptide which consists of this 1 2 mer. Then, the analog peptide which 
introduced the amino acid substitution into the 335-346 epitope peptide was compounded, and 
the proliferation response of a T cell clone was investigated ( drawing 3 ). If the amino acid 
substitution was introduced into the 340 or 341st place of an amino acid sequence, the T cell 
clone has not recognized these peptides at all. Moreover, when the amino acid substitution was 
introduced into amino acid sequ nces 337, 338, 339, and 342 and th 344 or 345th place, the 
peptide which cannot recogniz T clone xist d. 

[0027] These analog peptides may check in competition that a true pitope p ptid combin s 
with a restricted molecule in the case of antigen presentation. Mor over, a certain analog 
p ptide is combined with a restricted molecule, and it may have come out of the T c II reacted 
to an epitope unique target to make the state of immunological unresponsiveness (T-cell 
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Anergy) fall. The analog peptide which used the 335-346 epitope peptide as the model with the 
T cell clone, and actually introduced the amino acid substitution was compounded, and the 
reactivity of a T cell clone was investigated. There is a peptide which a T cell clone cannot 
recognize at all. and there is a peptide which cannot carry out a partial proliferation response. 
That is. or it combines the amino acid of the 337 to 345th place with an HLA class II restricted 
molecule in a 335-346 epitope peptid . it is predicted that it is the important amino acid which 
provides a T-cell receptor with antigen information. For this reason, it is thought that these 
analog peptides have the operation which cannot achieve the function of original of the T cell 
reacted to an epitope unique target, and carries out it. This result means that activation of the 
T cell which recognizes an epitope can be suppressed by introducing an amino acid substitution 
into an epitope peptide. A T cell is increased to the analog peptide which replaced 337. 338. 339 
and 342 of a 335-346 epitope peptide, and the amino acid of the 344 or 345th place from other 
amino acid. The analog peptide which replaced Thr of the amino acid of the 339th place by Val 
among these peptides guides production of IFN-gamma. These analog peptides are useful as th 
treatment and a prophylactic of the Japan cedar pollinosis which has improved the balance of 
the cytokine which participates in a Japan cedar pollen allergy, and had a new action 
mechanism. 
[0028] 

[Effect of the Invention] A Japan cedar pollen-allergen specific T cell and the peptide which 
reacts enable analysis of the cytokine production ability which participates in a T cell response 
and it of specific HLA class II restraint nature, and is useful to the elucidation of the action 
mechanism of Japan cedar pollinosis. Furthermore, the analog peptide which replaced a part of 
amino acid sequence of the peptide concerned is compounded, and reactivity with a clone, a T 
cell line, or a Japan cedar pollinosis patient peripheral blood T lymphocyte is measured to the T 
cell to these peptides. A T cell and the analog peptide which does not react check in 
competition that a T cell epitope peptide combines with an HLA class II antigen in a Homo 
sapiens body. Or the T cell which answers HLA class II restraint nature is made unresponsive 
by combining with an HLA class II antigen (T cell anergy). A T cell and the analog peptide which 
reacts embellish the function of a T cell, and makes production of IFN-gamma guide. 
IFN-gamma acts on restrained to Th2 cell. Such an analog peptide is expected to a Japan cedar 
pollen allergen as the treatment and a prophylactic of Japan cedar pollinosis with the new 
action mechanism which does not disturb the normal immune response to other specific visitor 
antigens. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not refl ct the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

FDrawing 11 It is drawing showing all the amino acid sequences (a part for the first portion) of 
CryjI. 

[Drawing 2l It is drawing showing all the amino acid sequences (second half portion) of CryjI. 
[Drawing 31 It is drawing showing the proliferation response to the 335-346 epitope peptide and 
amino-acid-substitution false epitope of a T cell clone. The character after a peptide number 
shows substitution amino acid (single-character notation). 
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